We present CDF results on the branching fractions and time-integrated direct CP asymmetries for B 0 , B 0 s and Λ 0 b decay modes into pairs of charmless charged hadrons (pions, kaons and protons). The data-set for these measurements amounts to 1 fb −1 ofpp collisions at a center of mass energy 1.96 TeV. We report on the first observation of the B 0
INTRODUCTION
The interpretation of the CP violation mechanism is one of the most controversial aspects of the Standard Model. The branching fraction of B 0 s → K − π + decay mode could be used to measure γ [1] and the measurement of its direct CP asymmetry could be a powerful model-independent test of the source of direct CP asymmetry in the B system [2] . This may provide useful information to solve the current discrepancy between the direct CP asymmetries observed in the neutral B 0 → K + π − decay mode and charged B + → K + π 0 decay mode [3] . The B 0 s → π + π − and B 0 → K + K − decay modes proceed through annihilation and exchange topologies, which are currently poorly known and a source of significant uncertainty in many theoretical calculations [4, 5] . A measurement of both decay modes would allow a determination of the strength of these diagrams [6] . CP violating asymmetries in Λ 0 b → pπ − and Λ 0 b → pK − decay modes may reach significant size O(10%) in the Standard Model [8] . Measurements of asymmetries and branching fractions of these modes would rule out (or allow) some extensions of the Standard Model [9] .
Throughout this paper, C-conjugate modes are implied and branching fractions indicate CP-averages unless otherwise stated.
CDF II
CDF II is a multipurpose magnetic spectrometer surrounded by calorimeters and muon detectors [7] . A silicon micro-strip detector (SVXII) and a cylindrical drift chamber (COT) situated in a 1.4 T solenoidal magnetic field reconstruct charged particles in the pseudo-rapidity range |η| < 1.0. The SVXII consists of five concentric layers of double-sided silicon detectors with radii between 2.5 and 10.6 cm, each providing a measurement with 15 µm resolution in the azimuthal (φ) direction and 70 µm along the beam (z) direction. The COT has 96 measurement layers, between 40 and 137 cm in radius, organized into alternating axial and ±2
• stereo "super-layers". The transverse momentum resolution is σ pT /p T ≃ 0.15% p T /(GeV/c) and the observed mass-widths are about 14 MeV/c 2 for J/ψ → µ + µ − decays, and about 9 MeV/c 2 for D 0 → K − π + decays. The specific energy loss by ionization (dE/dx) of charged particles in the COT is measured from the amount of charge collected by each wire. An average separation power of 1.5 Gaussian-equivalent standard deviation is obtained in separating pions and kaons with momentum larger than 2 GeV/c. th International Conference on High Energy Physics, Philadelphia, 2008
MEASUREMENTS OF H
The Collider Detector at Fermilab (CDF) experiment analysed an integrated luminosity Ldt ≃ 1 fb −1 sample of pairs of oppositely-charged particles with p T > 2 GeV/c and p T (1) + p T (2) > 5.5 GeV/c, used to form hadron candidates. The trigger required also a transverse opening angle 20
• < ∆φ < 135
• between the two tracks, to reject background from particle pairs within the same jet and from back-to-back jets. In addition, both charged particles were required to originate from a displaced vertex with a large impact parameter d 0 (100 µm < d 0 (1, 2) < 1 mm), while the b-hadrons candidate was required to be produced in the primarypp interaction (d 0 < 140 µm) and to have travelled a transverse distance L T > 200 µm. A sample of about 14,500
b and h = K or π) was reconstructed after the off-line confirmation of trigger requirements. In the offline analysis, an unbiased optimization procedure determined a tightened selection on track-pairs fit to a common decay vertex. The selection cuts were chosen minimizing directly the expected uncertainty of the physics observables to be measured (through several "pseudo-experiments"). Just two different sets of cuts were used in the analysis, respectively optimized to measure the CP asymmetry A CP (B 0 → K + π − ) (loose cuts) and to improve the sensitivity for discovery and limit setting [10] [11] .
In addition to tightening the trigger cuts, in the offline analysis the discriminating power of the H 0 b isolation and of the information provided by the 3D reconstruction capability of the CDF tracking were used, allowing a great improvement in the signal purity. Isolation is defined as The resolution in invariant mass and in particle identification (dE/dx) is not sufficient for separating the individual H 0 b → h + h ′ − decay modes on an event-by-event basis, therefore a maximum likelihood fit was performed. This combines kinematic and particle identification information to statistically determine both the contribution of each mode, and the relative contributions to the CP asymmetries. th International Conference on High Energy Physics, Philadelphia, 2008
Three separate fits were performed: one on the sample selected with loose cuts, one on the sample selected with tight cuts and one on the sample selected with tight cuts plus the requirement p T (H 
0.259 ± 0.017 ± 0.016 5.02 ± 0.33 ± 0.35
0.347 ± 0.020 ± 0.021 24.4 ± 1.4 ± 3.5
0.071 ± 0.010 ± 0.007 5.0 ± 0.7 ± 0.8
0.066 ± 0.009 ± 0.008 5.6 ± 0.8 ± 1.5
0.042 ± 0.007 ± 0.006 3.5 ± 0.6 ± 0.9
0.007 ± 0.004 ± 0.005 0.49 ± 0.28 ± 0.36 (< 1.2 @ 90% CL)
0.020 ± 0.008 ± 0.006 0.39 ± 0.16 ± 0.12 (< 0.7 @ 90% CL) Table II : CP asymmetries results. The first quoted uncertainty is statistical, the second one is systematic.
Quantity
Measurement
-0.086 ± 0.023 ± 0.009
0.39 ± 0.15 ± 0.08
-0.37 ± 0.17 ± 0.03
The relative branching fractions are listed in Table I while the CP asymmetries are listed in Table II , where f d , f s and f Λ indicate the production fractions respectively of B 0 , B 0 s and Λ 0 b from fragmentation of a b quark inpp collisions. An upper limit is also quoted for modes in which no significant signal is observed. Absolute results are also listed in Table I , they are obtained by normalizing the data to the world-average of B(B 0 → K + π − ) [3] . The branching fraction of the newly observed mode B 0 s → K − π + is in agreement with the latest theoretical expectation [13] , which is lower than the previous predictions [4, 14] . This mode offers an unique opportunity to probe the direct CP violation in the B [3] it is also possible to quote the following interesting quantity [15, 16] and with the previous CDF measurement [12] .
The results on the B 0 sector are in agreement with world-average values [3] . The direct CP violating asymmetry in the B 0 → K + π − is competitive with the current B-Factories measurements [3] . The results on the Λ [17] . See [18, 19, 20 , 21] for more details.
